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Introduction 


The 8087 Numeric Data Coprocessor, with the proper 
software, can take over some of the arithmetic processing 
from the 8088 microprocessor and speed up the calculating 
of certain kinds of data. The 8087 coprocessor is for the 
Z-100 PC Series Computer. This instruction manual shows 
you how to install the 8087 in your Z-150 PC Series 
Computer. 


NOTE: For instructions regarding the installation of the 
8087 in a Z-130 or Z-140 PC Series Computer, refer to your 
owner's manual for that computer. 


CAUTION: The $8087 coprocessor is an electrostatic- 
sensitive device and may be damaged by static electricity. 
Do not remove this integrated circuit (IC) from the 
protective foam pad until you are ready to install it. 
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Disassembly 


For disassembly, you will need a small phillips screwdriver. 


Cover Removal 


See Figure 1. Your computer may look like this, or it may 


have 


a different number of cards. 


WARNING: Hazardous voltages may be present inside the 
computer whenever the line cord is connected to an AC 
outlet. Turn the power switch off and unplug the line cord 
from the AC outlet before you start to disassemble the 
computer. 


LI 
|| 


22111101 El 


Turn off the unit and unplug the line cord from Ше AC 
outlet. 


If a monitor 15 connected to your computer, disconnect 
the monitor and set it aside. Also disconnect any other 
peripherals connected to your computer and set them 
aside. 


Remove and save the four screws from location A and 
the three screws from location B. 


Slide the top cover toward the back until the lip of the 
cover is f ree of the f ront panel. 


Slowly lift the top cover straight up and set 1t aside. 


Remove and save the screws at location C that hold the 
support bracket in place. 


Lift off the support bracket and set 1t aside. 


Lift off the card guide and set it aside. 
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Figure 1. Cover Removal 
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CPU/Memory Card Removal 


Refer to Figure 2 for the following steps. 


El RJ ER E И Е 


Place your computer so the front isfacing you. 


Locate the CPU/memory card, which will have the 
speaker and power indicator cable connected to it. 


Carefully disconnect the speaker and power indicator 
cable from the CPU/memory card. 


Remove and save the screw that secures the CPU 
support bracket to the back of the computer cabinet. 


Make sure the CPU clock frequency 8-MHz selector 
switch is pushed in as shown in the inset in Figure 2. 


Firmly grasp the CPU/memory card with one hand 
above the edge connector socket on the backplane 
board. Place the other hand about midway down the 
card; then carefully pull the card straight up. Do not 
jerk the card. You will be able to feel the card releasing 
from the edge connector socket. 


Place the card on a flat surface with the components 
facing up. Do not place the card near a source of static 
electricity. 
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Figure 2. 
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Installation 


8087 Installation 


CAUTION: The 8087 coprocessor is an electrostatic- 
sensitive device and may be damaged by static 
electricity. 


| 1 In one hand, pick up the protective foam pad which 
contains the IC; then with the other hand, remove the 
IC. 


[] Continue to hold the IC with one hand and straighten 
any bent pins with the other hand. 


Г] Check to see if the pins are at right angles with the body 
of the IC. If not, lay the IC down on one of its rows of 
pins, as shown in Figure 3, and roll it until the pins are 
at right angles. Repeat this process for the other row of 
pins. 


A 


IC LEADS 





Figure 3. Rolling to Bend Pins 
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Refer to Figure 4 for the following steps. 


| | Align the pin | end of the IC with the index mark on the 
CPU/Memory card. NOTE: Be sure to use the index 
mark on the circuit board and not the socket when 
installing this IC. 


| | Carefully push the IC into the socket. Once Ше IC is in 
the socket, it is protected from static electricity. 


CAUTION: A pin can become bent under the IC and will 
appear to be correctly seated in its socket. If a malfunction 
occurs while testing, examine the IC (and remove it, if 
necessary) to be certain that all the pins are completely 
inserted. 
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Figure 4. Location and Alignment of the 8087 IC 
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CPU/Memory Card Replacement 
Refer to Figure 5 for the following steps. 


L | Position the CPU/memory card over the backplane 
board. Align the edge connector with the edge 
connector socket in the backplane board. The parallel 
port should fit through the opening in the rear panel. 
Slowly and firmly slide the edge connector into the 
socket. The keyboard connector and the CPU clock 
frequency 8-MHz selector switch should fit through the 
rear panel. 


|| Replace the screw that secures the CPU support 
bracket. 


ш Attach the speaker and power indicator cable to the 
CPU/memory card. 
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Figure5. Card Replacement 
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Reassembly 


Cover Replacement 
Refer to Figure 6 for the following steps. 


| | Place the card guide across the tops of the cards so that 
the padded knob of the guide fits under the flange of 
the disk drive chassis. 


| | Place the support bracket in its original position while 
slipping the tab of the card guide into the slot on the 
support bracket. 
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Figure 6. Card Guide Placement 
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Refer to Figure 7 for the following steps. 


Ш Insert the two screws at location С that hold the support 
bracket in place and tighten them. 


Ш Before replacing the cover, make sure that all internal 
components are in place. 

L | Place the cover on the computer so that the flanges in 
the rear fit behind the guides. 

[|] Pry out the sides of the cover slightly with your fingers 
while lowering it into place. Replace the four screws in 


location A and the three screws in location B and 
tighten them. 
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Figure 7. Cover Replacement 


Page 12 


Initial Test 


The following BASIC routine will test the 8087 coprocessor. 
Successful completion of the test indicates a properly 
installed and functioning 8087. 


То 


execute the test, type in the following BASIC program 


and run it. 


10 
20 
30 
40 
50 


60 
70 
80 
90 
100 
110 
120 
130 
140 


150 
160 
170 
180 
190 
200 
210 
220 


230 


240 


250 
260 
270 
280 
290 


КЕМ The 8087 Coprocessor Test Program 
DEFINT A-Z 
REM Set up an integer array A() 
DIM A(50) 
REM Read machine language code into array A() and 
calculate checksum E 
FOR C=1 ТО 34 STEP 2 
READ A,B 
Е-Е+А+В 
А -СНЕ (А) +СНЕЗ (В) 
D=INT(C/2) 
A(D)=CVI(A$) 
NEXT С 
REM Test the checksum of the code read 
IF E<>4122 THEN PRINT "THERE IS AN ERROR IN YOUR DATA 
STATEMENTS.” : END 
REM Initialize parameter 
Acl 
REM Get starting address of Array A() 
FUNC=VARPTR(A(0)) 
REM Pass parameter to and execute machine language code 
CALL FUNC(A) 
REM The value of A is changed to 0 if the 8087 is functioning 
IF A=0 THEN PRINT "THE 8087 IS CORRECTLY INSTALLED 
AND FUNCTIONING" :END 
IF A=1 THEN PRINT "THE 8087 IS NOT INSTALLED OR 
IS NOT FUNCTIONING PROPERLY":END 
PRINT "A=";A;" THERE IS AN ERROR CONDITION 
IN THE TEST": END 
REM The following data statements hold the machine language code 
DATA 139,236,139,118,4,219,227,232,16,0,217,238 
DATA 232,10,0,223,20,232,6,0,235,8,144,185,20,0 
DATA 144,226,253,195,202,2,0,0 
END 


Nu 
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Since it 1s possible to make a typographical error in entering 
the previous program, the following troubleshooting table is 
provided to help you debug and understand the operation of 
the program. Use this table to help you debug the test 


program or 


shown. 

Tablel. Troubleshooting 
MESSAGE OR POSSIBLE CAUSE 
SYMPTOM 


Program runs but 
locks up; no message. 


The 8087 is correctly 
installed and  func- 
tioning. 


The 8087 is not 
installed or is поп- 
functional. 


There is an error 
condition in the test. 


There is an error in 
your data statements. 


Out of DATA in 70. 


Bad code in two or 
more data statements. 


No problem, 8087 
functioning properly. 


Installed incorrectly. 


8087 failure. 
Error in data state- 
ments. 


Error in data state- 
ments. 


Error in data state- 
ments. 


fix the problems indicated by the messages 


POSSIBLE 
REMEDIES 


Closely check each 
number in the data 
statements. 


Check 8087 IC for 
orientation (pin 1 not 
in proper position), or 
bent pins (not fully 
inserted. 


Refer to your Zenith 
Data Systems dealer. 


Check data statements 
in test program. 


Check data statements 
in test program. 


Check data statements 
in test program. 
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The machine language code used in the BASIC program was 
obtained from the following assembly language program: 


jou jt pa3ueyoun рие: 


Suruorj2ung st 1808 ПО ST ЧЭЇЧА. 
lojeure1ed ssed pue ОІСУЯ 03 ungal: 


eut4nod Áe[op euet. | 


quem | 

[IS] ut 0 91098 - ІСІМ: 
quem | 

L808 uto ® рео! - ZATA: 
тем: 


1808 ezi[ermt - LINIJ : 
OISVg Wo 1e3eureqed 04 8 шо4 IS: 


41818 


qeadal 


02 хэ 
ївэЧ 
опор 

Хєүэр 

[ts] 134 pıom'gg 

Азтер 
18561 

Хєүэр 

ха 82 

| у4-4а| из 

48:44 

18] 
эроэ:вэ 


pue 
spua 
dpua 

391 


dpue 
дел 
doo] 
dou 


AQUI 
201d 
duf 
[[89 

osa 

ПЕ> 

983 

Ire» 

289 
AOUI 
AOUI 
2014 
euinsse 
juoeui2os 


эроэ 
41816 
6000 VO 
:euop 
Азер 
£O 
CU TH 
06 
:з водел 
ӮТОО 64 
Хєүэр 
06 80 du 
Ч 210084 
FI Ad 
Ч 210084 
add 6d 
Ч 4100 84 
ч dd 
70 92 48 
Od 418 
91898 
эроэ 
сет 'o3ed 


1200 
1200 
TOO 
TOO 
«TOO 
(TOO 
ЯТОО 
УТ00 
VTOO 
4100 
4100 
УТОО 
ТТОО 
1000 
9000 
W000 
4000 
$000 
2000 
0000 
0000 


0000 
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